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ABSTRACT 
This is the Ninth Quarterly Progress Report, submitted in accordance 
with the requirements of NASA Contract NAS 9-3916, Modification to  Interim 
Visual Spaceflight Simulator. It covers the results of the work performed 
under this contract during the period 12 January 1967 through 12 April 1967, 
at the General Electric Electronics Laboratory, Syracuse, New York. 
The program encompasses the design, fabrication, and installation of ad- 
ditions and modifications to the Interim Visual Spaceflight Simulator located at 
the NASA Manned Spacecraft Center, Houston, Texas. The additions and mod- 
if ic at ions comprise: 
1) 
2) 
3) 
4) 
5) Addition of input-output equipment. 
Addition of a three-dimensional object-generating capability; 
Addition of the capability for  independent operation of the 
three displays; 
Increased brightness, improved convergence, and higher 
resolution; 
Addition of a rendezvous vehicle beacon; and 
Effort during the ninth quarter has resulted in the completion of almost 
all major design and assembly tasks, and the commencement of the checkout 
of all individual units. A s  part of the checkout process, the significant demon- 
stration of a simulated forty-eight edge Lunar Module, dynamic and in full 
color, was performed using actual system hardware. Cost and schedule prob- 
lems have occurred, during the quarter, to mar the otherwise good status of 
the program. 
Tenth-quarter effort will concentrate on: Completion of all remaining de- 
sign and assembly tasks in the VCU, display, and monitor areas;  completion 
of all software and hardware checkout; and preparation for final system check- 
out and acceptance tests.  
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1 . 0  PROGRAM STATUS 
1.1 INTRODUCTION 
c 
This report describes the work accomplished during the period 
12 January to 12  April 1967 and reports the program status as of 12 April 1967, 
on Contract NAS 9-2916, Modifications to Interim Visual Spaceflight Simulator. 
This report, consisting of one main section, summarizes the effort during the 
reporting period, discusses the program status, discusses the problem areas 
and significant contacts, and lists the goals established for the next month 
(12 April to 12 May 1967). Since Monthly Status Reports 25 and 26 detail the 
program effort and status for the first two months of this quarterly period, this 
report concentrates primarily upon the monthly period 12 March to 12  April 1967. 
1.2 SUMMARY STATUS 
The serious nature of the cost and schedule problems that beset the pro- 
gram mar its otherwise satisfying status. Fortunately, the large amount of 
administrative effort by both NASA and General Electric, due to the cost and 
schedule problem, has not detracted from the very good technical performance 
during the period 12 March to 12  April 1967. For example: 
1) 
2) 
3) 
4) 
5) 
The critical VCU design effort is proceeding very well now. 
All cabinets in the system are now on the laboratory floor 
with power applied and checkout effort in progress. 
All  remaining multilayer cards required by the system are 
in-house and are  being assembled. 
The forty-eight edge LM program has operated with the 
entire color display system with excellent results. 
Shop and drafting manning levels a r e  tapering off, consistent 
with the buildup of a concerted checkout effort in all subsystems. 
1 .3  PROGRAM STATUS 
1.3.1 General 
Card and Motherboard Status: Table 1-1 details the card and 
motherboard status as of 12  April 1967, on a unit by unit basis, showing 
separate breakdowns for  design, multilayer assembly, and hardwired assembly. 
Table 1-2  shows the changes in each category for the four-week period of 
1 2  March to 1 2  April 1967. The following observations a re  made: 
1) All card and motherboard designs are complete, 
except for  the three remaining VCU designs, which 
are discussed in paragraph 1.3.2.2.  
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TABLE 1-1 
CARD AND MOTHERBOARD STATUS AS OF 4/12/67 
U N I T  
NAME 
OGU' s 
TOU 
I I U  
V p u  
DACU 
VCU (AS) 
VCU( 10s) 
,TOTALS 
. 
0 16 
3 I 528 
0 33 0 
72 125 3 
i 
DESIGNS 1 MULTILAYER HANDWIRED 
I 
1 - vcu ( I O S ) ]  0 ,  0 1  0 ; o  
rOTAL ' ENG 
REQ TO GO 
22 0 
18 0 
12 0 
5 0 
3 0 
3 ,ff j 
0 - 
4 
i TO B U I L D  TO B U I L D  
DRAFT 1 TOTAL I TO 1 TOTAL : TO 
22 
I 
0 23 I 1 0 
~ 
0 ' 30 1 0 1  6 
0 ' 4  
3 26 I 10 ; 33 
TABLE 1-2 
CHANGES IN CARD AND MOTHERBOARD STATUS 
FROM 3/12/67 TO 4/12/67 
2 
. 
2) The multilayer assembly work remaining totals 
72 cards,  all of which a r e  currently in process 
and will  be complete by 28 April 1967. 
All handwired assembly work is complete, except 
for the three remaining VCU items. 
3) 
1.3.1.1 Cost and Schedule 
The cost and schedule problems that developed 
during the last three months were reported to  NASA 
in a special report on 29 March 1967. Performance 
during the period 12 March to April 1967, measured 
by the cost and schedule proposed in the special 
report to NASA, has been on target. 
1.3.1.2 Performance to Goals 
Table 1-3 outlines the performance towards meeting 
the goals for the period 1 2  March to 12 April 1967. 
For the fifteen goals listed, performance may be 
summarized as follows: 
6 met on time o r  ahead of schedule 
3 met with one week or less slip 
2 rescheduled due to equipment availiability (No's 4, 12) 
2 minor goals missed (No's 11, 14) 
2 major goals missed (No's 2 and 15 are interdependent) 
1.3.2 Individual Task Status 
The goal references in the following discussions refer to  the 
Table of Goals for the coming month. 
1.3.2.1 Software 
The outline and scheduling of deliverable software is 
complete and the individual programs are now being 
prepared. The LM program is written and debugged 
as far as is possible without the operating VCU/OGU 
interface. 
1.3.2.2 VCU 
The design effort to complete the Arithmetic Section 
Controls (Goal 2) is on the revised schedule, reported 
in the special report to NASA on 29 March 1967. At 
this time, the comprehensive review of the VCU design 
has caught up with the design effort, and the revisions 
found necessary during the review are being completed. 
The first Arithmetic Section, its design confirmed and 
only slightly revised by the review, is in bench test now, 
and checkout is proceeding well (Goal 3). 
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U N I T  
vcu 
OGU 
TOU 
3- 17 
* 
3 - 2 4  
* 
3- 1 7  
3 - 2 3  
4- 1 2  
4- h 
I I U  
5 Days Ea r ly  
Timing and Control  
Problems i n  Checkout 
3 Days Early 
9 Assembled by 4-12 
10 rescheduled a t  wave 
s o l d e r  f a c i l i t y  f o r  4 - 2 8  
3 Days e a r l y  
1 Day Early 
5 Days l a t e  
4 Days Early 
DACU 
- 
DES 
SG S 
4- 10 
J; 
3- 
3-20 
Genera: 
5 Days Late 
2 Working week s l i p  
4 Schedule weeks due t o  
va ca t i  on r e  s t h e  du 1 ing . 
S l i p  due t o  R520 scheduling 
problem 
1 Day l a t e  
TABLE 1-3 
PERFORMANCE TO GOALS FOR PERIOD 3/12/67 TO 4/12/67 
-I- 
GOAL 
W E A  
1. 
2 .  
3 .  
4 .  
5. 
6. 
7.  
8. 
9 .  
LO. 
-- 
11. 
3 Weeks s l i p  p ro jec t ed  
12 .  
13. 
14. 
15. 
DESCRIPTION 
Complete Maintenance Panel 
checkout.  
Complete 10s i n t e r f a c e  with 
OGU- 1. 
Receive 2 1  C R - 1  m u l t i l a y e r  
ca rds  from Circuit-Wise.  
Complete assembly of 19 C R - 1  
cards .  
Receive 15 OG-1 mu l t i l aye r  
ca rds  from Circuit-Wise.  
Complete Beacon Generator 
design. 
Complete assembly of 13 OG-1 
cards .  
Receive 70 EG-1A m u l t i l a y e r  
ca rds  from Circuit-Wise.  
Complete t h e  design through 
d r a f t i n g  . 
Complete cab ine t  assembly 
ready f o r  checkout. 
Complete checkout. 
Complete checkout. 
T o t a l  c o l o r  d i s p l a y  ope ra t ing  
wi th  OGU-1. 
Complete design of d i sp l ay  pack. 
aging modif icat ions.  
No e f f o r t  planned t h i s  month. 
L,M 120 edge s imula t ion  o p e r a t i n  
i n  c o l o r .  
ARGET 
DATE 
3 - 2 4  
3 - 2 4  
3-29 
4- 1 2  
3 -22  
3 - 2 4  
4- 7 
4- 12 
- 
3 - 2 4  
3- 3 1  
4- 12 
3 - 3 1  
3- 17 
4- 7 
- 
- 
3- 30 
I 
DATE KTUAL I 
3-  2:t 
d 
I 
Those portions of the Program Control Section that 
operate the Input/Output Section have experienced 
some design difficulty in checkout and have conse- 
quently delayed the accomplishment of the interface 
with the OGU-1 and the associated 120 edge capability 
(Goal 1). 
Twelve of the twenty-two multilayer CR-1 cards are 
completely assembled. The remaining ten cards are 
being assembled now. 
1.3.2.3 OGU's 
No effort has been expended on the cabinets this month. 
However, the BG-1 card has been assembled and is 
ready for checkout; the ten multilayer OG-1 cards are 
now ready for checkout; and the sixty-one EG-1A cards  
are being assembled now. Both OGU's a re  scheduled 
to be operational with the TOU by 12  May 1967 (Goal 
4) 
1.3.2.4 TOU -
The TOU is in checkout now and proceeding well  
(Goal 6). 
1.3.2.5 DACU 
The DACU checkout is behind schedule, primarily due 
to a scheduling problem with the R520. Otherwise, it  
is proceeding well. All twelve channels operate prop- 
erly.  Calibration of the twelve channels and software 
checkout remain to  be accomplished (Goal 8). 
1.3.2.6 IIU 
Both Trice Accumulator Sections, their multilayer 
TA-2 cards, and the DDP-24 section have been satis- 
factorily checked out. The Multiverter and R440 MDC 
interfaces and the VCU interface remain to  be com- 
pleted. This effort is proceeding with no troubles, 
but it is behind the anticipated schedule (Goal 7) .  
1.3.2.7 DES -
The first color display is operating completely. In 
addition, the secondand third VPU (Goal 10) and the 
second and third video amplifiers (Goal 11) are built 
and in test .  The converger drawings are complete 
and fabrication of the first converger has started. 
All drawings for  the repackaging of the displays are 
nearing completion, and fabrication of the modifica- 
tions kits is about to s tar t .  
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1.3.2.8 SGS Modifications 
No effort was planned or  expended. 
1.4 PROBLEM AREA SUMMARY 
1.4.1 Resolution of Previously Reported Problems 
The VCU Arithmetic Controls Section design problems have been 
resolved (see paragraph 1.3.2.2). 
Multilayer Card Delivery Problems have been eliminated. All 
multilayer cards necessary for  system operation are in-house. Five cards  
for the unassembled spare stock are due from Circuit-Wise, Incorporated. 
1.4.2 Continuing: Problems 
Program schedule and cost have developed into a major problem, 
as reported in a special letter report to  NASA on 29 March 1967. It is hoped 
that this serious problem can be quickly resolved and that funding can be 
made available to enable uninterrupted continuation of the present program 
effort. 
1.4.3 New Problems 
There are no new problems to report. 
1.5 SIGNIFICANT CONTACTS 
1.5.1 Status Meeting 2/28/67, 3/1/67 
Place: Syracuse, New York 
Attendees: W.  Miller, NASA 
J. Cunningham, NASA 
R.  Rougelot, GE E-Lab 
C. Schnorr, GE E-Lab 
E .  Mahoney, GE ACD 
E .  Fox, GE ACD 
B. Fabbioli, GE E-Lab 
Topics: Status discussion 
Demonstration of black-and-white twenty-four 
edge capability 
1.5.2 Status Meeting 3/30/67, 3/31/67 
Y 
Place: Syracuse, New York 
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Attendees: W .  Miller, NASA 
F .  Sawberger, GE DPD, Houston 
E .  Mahoney, GE ACD 
R .  Rougelot, GE E-Lab 
C .  Schnorr, GE E-Lab 
R .  Schumacker, GE E-Lab 
B .  Fabbioli, GE E-Lab 
M .  Ruffer, GEE-Lab 
R .  Fallon, ACO, Syracuse 
c 
Topics: Status discussion 
Demonstration of color forty-eight edge capability 
1 . 6  GOALS FOR NEXT MONTH 
Table 1-4 establishes the goals for next month. 
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TABLE 1-4 
1 1 
i 
DACU 8. I Complete checkout 
4-28 I 
i I i 
1 
I 
I 
GOALS ESTABLISHED FOR NEXT PERIOD 
4/12/67 TO 5/12/67 
'ARGET 1 A:= 1 COMMENTS 
DATE 
DESCRIPTION GOAL 
NUMBER 
1. 
2. 
3. 
4. 
UNIT 
vcu 
I 
1 OGU's 
I 
TOU 
I C  
Complete 10s interface with 
OGU- 1. 
5- 12 
5- 5 
Complete Arithmetic Section 
Controls design through 
engineering. 
Complete bench tests of three 
Arithmetic Sect ions 
5-12 ! Complete interfacing with TOU 
OGU-1, CGU-2, DACU. 
5-5 1 Complete checkout of OGU-2 i 5. 
I 
I 
6 .  Complete checkout (except 1 Dip and Curvature). 
I 
4-28 1 
I 
I 
5-12 
I 
I 
I 
DES 9. j Complete display modifica- ' tion design through drafting. 
I i 
4- 14 
4- 14 
I 10. Complete checkout of VF'U's 
#2, 3 
: 11. Complete checkout of Video 
1 Amplifiers #2, 3 
5-12 I ' 1 2 .  Complete Monitor Modification through Engineering 
5-12 I 
I 
I SGS 13. 1 Kit Complete 
I 
1 
4-28 1 ! j General 14. ' 120 Edge LM Simulation 
I ' operating in color 
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